October 1, 1956

Dear Herman:

Your letter and note this AM reminded me to take care of commenting on
HKurahashi's ms. I agree that this ought to be published at the present stage
of the work, and in very nearly its present form. I Iave made some comments
on the ma. (in red pencil) which I summarize here. The ams. has been forwarded
to Dr. Morse, who should retmmn it to you promptly.

W=3178 is " am can be citei as such. (It was however, prepared by crossing
with a Gal+ to gécure a Ua18 prototroph, and its gene tic background is therefore

less certain than for the members of the W-309x serles. For that reason, <wther
thought to send another representative of this mutation as a check, but aothing
sseps to have coms up so far that would warrant such e xtreme caution.) Present
indications are that Gal2 und Oal8 belong to the same position-effect Rroup, which
begins thy corroborate the cisdron- enzyme correspormdence,[in gart: of/ W-3142!..

The exact references {(as they now stand) to Morse et al. 1956a and b are
on the enclosed sheets. b will be in the September issue, which is already overdue.
I should be able to send you the page numbers in a couple of days. The same citation
alemckdy bexemtexfoex (i.e., sequence of authors] should be made for the rcference 15,

Commen ts : XYIXKX TITIE "Qens and enzyme formation in galactose-negative mutants...
The first two words add ho ssense, and I would delete them. Aside from rheterical
weakness, "gens and" is redundant to "in...mtants".

0-1~P

Abbrgviations: Gal-1-P is confusing. I would urge the following (definitions

obvious):

PGlu PGal UPPGlu UPPGal UPPP (or UTP) . If nothing else, the transfer reactions
are much more obvious in this form.

I agree reaction 3) should be called epimsrase. Historically, wkuimes waldenase
has connoted (2) + (3).

ps 3 (Morse et al. Be more specific about the m dium; I don't described any
glycerol media in that reference. I think you should give some idea of the semwdke of
the preparations: i.e., size of culture and welght of cells used. Are enzymes (1)
and (2) adaptive?

pe 4 Ve have np diract evidence that the Gal loci are involved in biosynthesis
of galactokinase unless the word is used in so broad a sense as to be almost 'eaning
They are involved in the development of effective kilnase activity.

Table J:. OK, exmept XMNXJXYTEN "W-31,i2: # no designation for this mmtant, which
is not linked in the same cluster as the others, has yet beem publiished’.



I don't understand table 2 at all. Are some headings missing—— oh, finally I
see it. But I think it would be simpler $o write explicitly soms thing like the

following:

Gal matant(s)* Total counts
Extract incopporated

W - o+

4
W-3142

1+2
2+4
1+4
1+W31,2
2+H31L4R

- 43142

This can be set in double columns and be much more intelligible than you now hat
it. If you want to keep the present general form, I would auggest alternatively
that you rotate the table 950°: I would omit the - signs (which are what really hi

Gal....
+ 1 2 3 4 P-3142 Activity
+ 3309
+ 0
+ ste 0
+ . .
+ ¢ 37.6

confused me) .’

How many significant figures ¢
the seroes have? Spould you
write 0.0 or 0,007

You do not state the effective
sensitivity of this procedure,
i.e., whether the mutants musi
have less then 1% or .1% or wl
(if any) of ths amount of ens)
compared to +{

We very much appreciate the conservative way in which the genstic issues are

stated here.



#BBActa
11:383

Now to your "crazy ideas". First of all, they are not the least bit oradzy.
The problem is whether the trans-heterogenote has a fully negative genotype, or
one intsrmediate between the Gal- and the Gal+. We have very atrong suspioions
that the latter is the case for some heterogenotic combinations, but the problem
is not necessarily the sensttivity of the methods. Alsc Pontecorvo has reported
one definite case of intermediate position effect in Aspergillus.

We have in fact been wondering when it would be an xpmmx appropriate time to
needle you into making some quantitative enzymatic measuremnts on hetsrogenotes
both cis and trans, for comparison with the parent mutants and Gal+ (It is equal.
important to learn whether the cis- and the effective trans-heterogenotes are
as efficient as the wild type). I don't think the problem is so much the sensiti:
of the test as 1t is the difficulty of obtaining absolute genetic purity of a
culture. Any heterogenote is constantly undergoing crossdng-over and segregation
and therefore will contain some Gal+ recombinants. It should be possible to keep
these at a level of, say 0.1 to 1.0% with careful technijue, but the microbilolog:
control will have to accompany the enzymology on each sample. For this reason, I
thought we should wait on this problem at least until we had the full quantitatis
data on the existing multures, as I am hoping to hear from Kiyoshi. If the guant:
of calls involved are not too large, we might be able to hndle them here. Alter
natively, with labelled galactose it might simply be possible to determine how
mach label is incorporated by cslls growing in its pressnce. and pnssibly this
would rejquire mmaller amcunts than would otherwise be necessary.

If your present assay methods, of modifications of them, can pick up 0.1 to
1% of the QGal+ aotivity, I don't believs they constitute a limiting factor at the
present time.

Now your idea about using phage growth as an index of metabolic activity is
not a bad one (though incorporation of 2@xk C*3al should be at lsast as sensitive
would you have any trouble picking up the incorporation of aven 1/1000 of the bac
terial mass of C*?— compare this to ths igdlcated 20% growth increment equivaler
foar phage). But 1t is not entirely new. Benzer#did a very nice study on lactase
adaptation by this sort of technique, but usipg T2 or another phage, TEEXWNLEX
Thers would be real advantages 58 using a proper vimlent phage. lambda is not
likely to inducs propsrly when its nutrition is subontimel, A phage-plating
method might be useful if the ovaerall activity of a tram Sheterogenote is such
that we have to dscide on its homogensity in all tho cells. But my own hunch
is that it will be higher (at least in some cases) so that direct tests will
be feasible. dlternatively, we may be able to develop soms genetic tricks to
prevent segregation.

I will be in Washington in a few weeks for an NSF mnel. Could I see you
the evening of Oct. 197 If I don't hear from you more d-fihitely, I will eall
you during the lunch hour, or will wait fer your call (either c/; Dr. George
Lafavre, at NSF, or at the Lafayette Hotsl.

IMS sinceraly,

Joshua Lederberg



